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Figure 1. Mound of Pleistocene bone material derived from
ceiling fissure in Samwel Cave (see Abstract #1. p. 34).

CAVE RESEARCH
Mammoth

MEETINJ

Cave National

Auguat

25-26,

Park

1961

The Cave Research Association of Il11no1s, together with

Cave

Research Assooiates,
held a meeting at Mammoth Cave National Park,
Kentucky, open to persons engaged in soientific activities
1n
caves. The program was 1n two parts: a session of technical papers
reporting on studies recently completed or currently underway~ and

a planning sesslon

1n which the alms and purposes of the two

or-

ganizations were stated and means discussed for their closer coDaboratlon.
Richard Graham introduoed Cave Research A~sociateBj
and
John Hall, the Cave Reaearoh Assooiation.
Mr. Willard E. Dilley,
Supervisory Park Naturalist for Mammoth Cave National Park, gave a
welooming address. Wa are indebted to Mr. Dilley and the Park Service staff at Mammoth Cave for their interest and great assistance
in bringing about this conference.
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is a publication
of Cave Research Associates,
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of recent work in this field.
Subscriptions
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are available
issues) or on exchange.
Mid-year subscriptions
bers of that volume.
Correspondence,
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4, California.

presenting
reviews and

for
$1.00
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receive the earlier num-
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and subscriptions
to CAVE NOTES should
CAVE RESEA~CH ASSOCIATES,
1911A Berkeley Way, Berkeley
@

1961,

Copyright

Cave Research

Associates.

Eleven technical papers, predominantly on biological subjects,
were given. Abstracts of nine of these are presented in the following pages. The other two papers have been published in their entir-

etYi therefore, only titles and sources are cited.
ABSTRACTS
1. SUMMARY
by Richard

E. Graham,

QE PAPERS

OF CALIFORNIA
American

Museum

CAVE PALEONTOIOOY
of Natural

History,

New York

Because of the diversity of climate and topographic
relief in California,
and
the dramatic changes that these have undergone during the Plastocene and Recent,
the interpretation
of their resultant cave deposits is difficult. From the finding of only late Pleistocene
and Recent fossils, one concludes that caves in the
Sierra Nevada foothills developed
rapidly during these episodes.
In an effort to establish
the antiquity of man on the Pacific Coast, an energetic and thorough examination
of the known cave deposits of California
was undertaken between 1902 and 1918,
directed by John C. Merriam and F. W. Putnam.
Traces of man were found in Sarnwel, Potter Creek,
and Hawver Caves,
but while
the human
evidence
has remained obscure,
the rich animal fauna
has
received
world-wide
acclaim.
Since 1918, however, emphae Ls on cave work has shifted from
California
to other western states.
With the advent of new techniques,
such as
sediment analysis,
radio-carbon
dating,
and more refined collecting methods, a
new interest has developed.
Today we realize that cave sediments are a very important key to understanding
the processes that have taken place during the Quaternary epoch.

2. PREDATION
by R. L, Martin,
Manuscript

in press

OF BATS BY VOlES

University

(Journal

of Illinois,

of Mammalogy.
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Urbana,

Ill.

vol. 42, #4. 1961).

3. BIOlDGlCAL
by ~le

G. Conrad

SURVEY OF VIRGINIA
(Abstract

CAVES

by John R. Holsinger)

The Biological Survey of Virginia Caves
has been initiated to conduct a survey of cave fauna
in the limestone areas of Virginia.
The first phase of the
project,
which is already underway,
is the drawing up of a systematic
list of
the known forms of cavernicoles,
including troglobites,
troglophiles,
and trogloxenes, including type localities, and ranges,
with supplementary notes on ecology and habitat.
It is hoped that this biological information
will facilitate
more detailed studies on the geographical distribution,
taxonomy, and evolutionary patterns of cave life.
Three biologists are currently working on the survey:
John R. Holsinger (invertebrates),
John E. Cooper (herpetozoa), and Lyle G. Conrad (mammals).
Publications have already appeared,
and future reports include a "Checklist of the
Troglobites of Virginia".
4. PERSPECTIVES

ON 1'ROGlDBITIC DIPLOPODA

by Nell B. Causey,

University

(ARTHROPODA)

of Arkansas,

OF NORTH AMERICA

Fayetteville,

Arkansas

Approximately
90 species and subspecies (many still undescribed),
representing 21 genera, of troglobites have been collected in 18 states. The distribution
by orders is as follows:
Chordeumida, 80%i
Polydesm1da,
15%; Cambalida, 3%;
JUlida, 2%. Bizarre forms are rare. Resemblance to epigean forms from deep litter is close, and pre-adaptation
is postulated.
The largest genera,
Scoterpes,
Zygonopus, and Pseudotremia,
occur in limestone areas of eastern United States,
where caves are numerous, close together, and well-supplied
with damp humus. The
lava caves of northern California,
still largely unexplored for millipeds, possibly will yield new forms of the genus Austrotyla.

5. STUDIES
by Thomas

ON THE CAVE CRAYFISH,
C. Jegla,

University

ORCONECTES

PELLUCIDUS

of Illinois,

Urbana.

The paper represents a progress report on the author's studies on Orconectes
pellucidus,
the cave c rayf t sb of southern Indiana.
The studies comprise 11fehistory information,
structure and function of the endocrine organs in the eyestalk, and investigation
of metabolism by means of an oxygen electrode. The distribution and confused
taxonomic status of the species were discussed
br-Le'f Ly;
superficially,
the species exhibits a north-south cline with respect to several
of the morphological
characters
important in crayfish taxonomy.
Some of the author's observations on reproduction and development were cited. Much information
on intermolt periods
has been accumulated
by means of marking crayfishes
with
paint.
Some individuals have not molted within a year's time.
The reduced eyes
of this species
are of special interest
because of the endocrine organs in the
eyestalks.
Experiments
in progress,
which compare the functions of these endocrine structures with
the functions
of eyestalk endocrine organs
of epigean
crayfishes, were discussed.
The morphology of the eyestalk endocrine organs
in
O. pellucidus
was briefly described and compared
with the structure
found in
"normal-eyed"
crayfish eyestalks.
Finally,
a silver-platinum
oxygen
electrode
was demonstrated
and some of its advantages
in metabolic studies
were pointed
out. Detailed results will be published at a later date.
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6. THE EYES OF TVPHl.OTRITON SPElAEUS, THE GROTTO SAlAMANDER
by Ronald A. Brandon, University of Illinois, Urbana, Ill.
A complete review of the literature dealing with Typhlotriton,
excluding minor distributional reports, was presented.
The experiments of Noble and Pope,
reported briefly in 1928 (Anatomical Record, vol. 41, #1, p. 21) were discussed.
Since their work was not reported in detail and has not been verified, it is necessary to conduct
further experiments along similar lines.
The studies by
Eigenmann (Cave Vertebrates of Nqrth America. Carnegie Institution of Washington
Publication #104. 1909) and Alt (St. Louis Academy of Sciences, 1iansactions,
vol. 19, p. 83-96. 1910) on the an~om~T~e~
eyes were reviewed,
and
certain discrepancies
between them were attributed to individual variation or
misidentification
of larval specimens.
Histological sections of the eyes of
Eurycea lucifuga, E. longicauda, Pseudotriton ruber, Gyrinophilus porphyriticus,
and Ambystoma taxanum were compared with those-oT"'one "normal" ..!.:. spelaeus having reduced eyes, and one T. spelaeus with apparently functional eyes over which
eyelids were not at all fu~d.
Much experimental and anatomical work remains to
be done before a documented understanding of the structural variation and developmental control of Typhlotriton eyes is possible. Specific results will be published after more complete studies have been achieved.

7. DEGENERATIVE EVOLUTION WITHIN CAVES AND ITS MECHANISM
by Bassett MagUire Jr. University of Texas, Austin, Tex.
Paper since published in the ~
1961.

Journal of~,

vol. 13, #3, September

8. THE BAT TADARIDA IN MAMMOTH CAVE
by Thomas C. Jegla, University of Illinois, Urbana. Ill.
Three deposits of bat bones in the caves of Mammoth Cav~ National
Park,
Edmonson County, Kentucky were studied during 1959 and 1960 by John S. Hall and
the author.
One deposit, in Mammoth Cave, was in an ancient, dessicated guano
pile, containing a good series of lower jaws with teeth, some upper jaws with
teeth, and one complete skull.
From measurements made on the bones, they were
concluded to represent Tadarida brasiliensis.
This species does not presently
live in Kentucky.
The second deposit in Mammoth Cave contained numerous wellpreserved bones, including whole skulls, lying between travertine dams.
The
bones were not covered
by silt and appear to be the remains of bats somehow
drowned and carried down the passage by water to become trapped behind the dams.
These were identified as remains of Myotis lucifugus. a species which
inhabits
caves in the area today. The third deposit, in Bat Cave, is represented by hundreds of thousands of individuals of Myotis soda lis.
Most of these bones were
found in a crawlway leading from a passage-containing several rooms suitable for
a large colony of hibernating
bats.
Apparently a large colony of hibernating
bats were drowned when the cave was flooded, then carried on to the crawlway and
d~posited there when the water left the passage. Detailed results of the three
deposits are in manuec rap t ,
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9.

CAVES OF IRAQ

by Iyad A. Nader, University of Illinois, Urbana, Ill.
Iraq is a small country in the Middle East,
approximately the size of
California, and is bounded by Turkey to the north, Syria and Jordan to the west,
Saudi Arabia to the south, and Iran and the Arabian Gulf to the east. The country is divided into 14 liwas, or counties, of which five contain reported caves.
The cave regions follow the highlands:
a narrow strip in the west along the
Euphrates River, and the Zagros Mountains arch in the northeast. The numbers of
caves in each of the 5 liwas are: Al Ramadl Liwa, 9; Al Mawsil Liwa, 628; Erbil
Liwa, 10i Kirkuk Liwa, 2; Al Sulaimaniyah Liwa, 5; making a total of known caves
of 654.
10. BAT POPUlATIONS OF THE MAMMOTH CAVE AREA
by John S. Hall, Albright College, Reading, Penna.
A study of tfe species of bats, their abundance, habits, and other ecologicai
relationships was begun in the Mammoth Cave area in January 1957. Populations in
35 caves were studied throughout all seasons of the year.
Eight species were
found, the most abundant of which are Myotis grisescens, Myotis sodalis, and
Myotis lucifugus.

Winter colonies of Myotis sedalis vary from only ten individuals in Bat Cave
to 100,000 in Coach-Ja~ve:---summer
colonies included only 100 to 400. The
ecological requirements of this species were studied in detail and compared to
the other two abundant species.
Nearly 8000 sodalis were banded and recoveries
have been made as far away as central Ohio (24o-mIleS).
The recoveries between
seasons indicate a population movement area which includes most of Kentucky,
Illinois, Indiana, and southern Ohio.
A winter population of about 100,000 Myotis grisescens was discovered in the
Coach-James cave system.
Recoveries of~r
banded grisescens indicate that
the summer colonies
throughout
'Kentucky, northern Tennessee, and southern
Illinois winter in the Coach-James Cave, near Mammoth Cave.
Myotis austroriparius
was collected for the first time in central Kentucky,
with ten individuals seen. A nursery colony of about 50 Plecotus rafinesquil was
found and observed one summer.
11. CAVE OOLITES
by J. Donahue, Columbia University, New York
"Cave OOlites" are considered to be concentrically-laminated calcareous structures which are unattached and approximately spherical.
Four physico-chemic a 1
situations in caves which produce structures of this sort are discussed.
1. Pool concentrations:
Individuals ranging in size from 5 em. to 30 em. and
having a dense, well-laminated structure. Non-turbulent conditions of formation
in a quiet pool of water are indicated.
2. Rimstone concretions:
Individuals ranging in size from less than 2 mm. to
Non-turbulent formation
5 em. and haVing a porous, poorly laminated structure.
in pools behind rims tone dams is probable but it is not certain whether active
deposition has been seen.
3. Free oolite development:

Individuals ranging in size from less than 2 rnm.
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to I em. and having a relatively por-ous,poorly laminated structure.
Turbulent
conditions in an area of active stream flow and drippage are indicated.
4. Splash-cup occurrences:
Individuals ranging in size
to 3.5 em. and having a dense, well-laminated structure.
caused by drippage are indicated.

from less than 2 mm.
Turbulent conditions

The rirnstone concretions and splash-cup occurrences
are fairly
common
1n
caves and mines.
The pool concretions are apparently known from more than one
locality, while the free oolites may be atypical of one cave.

PRO CEEDINGS
Grand Canyon Cave Studies:
In August 1961, George Mowat and Arthur Lange conducted further
work in Grand Canyon National Park, with reconnaissance and cave
exploration in the western North Rim area. They discovered and examined small caves
in the upper strata of the Redwall limestone,
and followed to its end a long stream cave, Abyss River Cave, discovered by Merrel Clubb and first entered by Tom Aley and Arthur
Lange 1n 1959.
Abyss River Cave, like Roaring Springs Cave to the east,
is a
stream system
several thousand feet long in the Muav
(Cambrian)
limestone,
which carries drainage underground
from the North Rim
karst toward the Colorado River.
It d1ffers from Roaring Spr1ngs
Cave in showing evidence of former roof openings that allowed surfaoe run-off to enter and join the cave water in its outward path.
It ls s1m1lar 1n hav1ng 1ts 1nner reg10n enlarg1ng 1nto a eha1n ef
large vaulted chambers whose collapse debris has buried the stream.
In addition both cave streams divide freely into bifurcating rockcut channels 1n their downhill course, producing a Ilnetwork pattern atypical of stream caves.
Of the smaller caves, "Humming_
b1rd Cave, h1gh
1n the Redwall
cliff, i9 an Indian site, containing rock walls and logs, but no
surface artifacts exoept a squarecut stick inserted in a ceiling
crack,
on which had been built a
hummingbird' a nest. A nearby cave
also contained a stick placed in
the ee1l1ng,
w1th a slm1lar nest
upon it. Other such "perches", but
lacking neats,
have been found in
remote Grand Canyon caves.
Renewals:
Subser1pt1en payments fer Volume IV of CAVE NOTES w1ll soon be
due. The rate is #1.00 per volume. A limited number of back issues
are available at the same rate, and the bound volume of CAVE
STUDIES, #1-11, may be ordered for #3.00.
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ANNOTATED BIBLIOGRAPHY
Tbe editor wishes to thank all those persons regularly
contributing
annotated entries
for this section
and invites others to

submit references which they may encounter outside of the standard

cave journals.
In this way, as the literature coverage
becomes
more comprehensive, this section can become more serviceable.

Readers are also invited to draw upon these references for ana-

lytical

reviews,

where the subject material

comments or elaboration.

BAKER, A. A' & M. D. CRITTENDEN. JR.
I

Utah.

u. S. Geological

The cave occurs
sissippian age.

constructive

Geology of the Timpanogas Cave Quadrangle,

Survey Map GQ-132.

in steeply-dipping

suggests

limestone

1961.
of the Deseret

formation

of Mis-

BAKER, JAMES K.
Distribution
of and key to the neotenic
Eurycea of Texas.
Southwestern Naturalist,
vol. 6, #1, p. 27-32.
Jan. 1961.
A map, key, and bibliography
for the neotenic plethodontid
salamanders
from
the springs and subterranean
water courses along the Balcones escarpment and adjacent areas of the Edwards Plateau.
CAUSEY, NELL B.
#3, p . 60-65.

'Troglobitlc mi1lipeds
OCtober 1960.

of Missouri.

Missouri

Speleology,

A complete summary, key, and map of the cave mlilipeds from this
type designations,
range, and descriptions
for each species.
CAUSEY, NELL B. Millipeds collected in Guatemalian caves,
desmus inquinatus, n. sp. (Stylodesmidae:
Polydesmida).
washington, ~.,
vol. 73, p. 275-279.
December 1960.

CHRISTIANSEN,
KENNETH.
Convergence and parallelism
~,
vol. 15, p. 288-301.
September 1961.

state,

including
Biological

Four species of millipeds. a colobognath,
two splrostreptids
from William W. Vernedoe's
collection are descr~bed.

vol. 2,
with

CalymnoSociety of

and a polydesmid

in cave Entomobryinae.

Evo-

The adaptive modifications
of cave Collembola are considered to be positive
rather than degenerative,
but the final result of the modifications
is that they
closely limit the animals to their cave environment.
deGRAAFF, G.
A preliminary
investigation of the mammalian microfauna
tocene deposits of caves in the Transvaal System.
Palaeontologia
vo L, 7, p. 59-11S.
1960.

in PleisAfricana,

This study of the fossil mammalian microfauna of the Australopithecus-bearing
breccia considerably
extends the knowledge of conditions in the Late Pleistocene.
The analytical approach
and techniques
used make it possible
to extend
the
latest developments
of taxonomy to fossil populations on a large scale.
DIETRICH, RICHARD V. Virginia mineral localities.
Engineering Experimental
Station, Bulletin 138,
Several cave minerals
Cave, never before found

Virginia Poly technical
84 p.
1960.

Inst.,

are listed,
inclUding the following from
Island Ford
in caves:
beudantite, hydrozincite.
and scholzite.
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EVANS, GLEN
p. 7-22.

L.
The Friesenhahn
September 1961.

Cave.

Texas Memorial

Museum,

Bulletin,

Part

An historical,
geological,
and pictorial review of the Friesenhahn Cave,
of the most important Late Pleistocene
vertebrate sites discovered
in Texas.

I,
one

GOODWIN, GEORGE G., & ARTHUR M. GREENHALL.
A review of the bats of Trinidad and
Tobago. Descriptions,
rabies infection, and ecology. American Museum of Nawral
History, Bulletin, vol. 122, Art. 3, p. 187-302.
June 1961.
Contains essential information on bat-inhabited
caves and natural history
of
all species of bats on these islands. Clear illustrations,
maps, and photographs
make this a useful tool for cave scientists working in the region.
It is noted
that the Trinidad bats,
the principal transmitters
of rabies,
must consume approximately
10,350 gallons of blood per year, to maintain
the island population
of this species.
GRUHN, HUTH.
A collection of artifacts from Pence-Duerig
Cave in south-central
Idaho. ~,
Journal of the Idaho State Museum, vol. 4, #1, p. 1-24.
1960.
Along with early point types,
the main collection
represents a late prehistoric phase of the Great Basin Desert Culture,
and
the series is compared with
o~her sites.
The variety of artifacts treated is well illustrated.
GUILDAY, JOHN~.
Plecotus from the Pennsylvania
Pleistocene.
Journal of Mammal~,
vol. 42, #3, p. 402-403.
August 1961.
He-examination
of the bat material from Frankstown Cave
shows that specimens
previously
identified as Myotie are actually
Plecotus,
thus constituting
the
first record of this genus, living or extinct, from Pennsylvania.
HALL, JOHN S.
Myotis austroriparius
in central
vol. 42, #3, p • 399-400.
August 1961,

Kentucky.

Journal

The first records of this bat in this area of Monroe County
their significance
is discussed
in relation to well-established
HANDLEY, CHARLES 0., JR.
A West
#2, p. 277-278.
May 1961.

Virginia

puma.

Journal

of Mammalogy,

are recorded, and
species ,of bats.

of Mammalogy,

vol. 42,

A skeleton of Felis concolor cougar
was discovered
by the Virginia Cave Club
over 2000 feet inside Higginbotham's
Cave No.4.
This species ha's been extinct
for over a century in this area.
HANNA, WILSON C. Turkey Vulture
63, p. 419.
Sept. 1961.

nesting

in Pima County,

Arizona.

~,

vol.

Cathartes aura is reported nesting in Arizona for the first time.
One of the
two records is from a cave south of Tucson
where in 1923
the author collected
two eggs from a nest inside a cave entrance.
HEM, JOHN D.
Chemical
tional Association
of
A new graph makes it
or supersaturated
with
tivity and pH have been

equilibrium
diagrams for ground-water
systems.
InternaScientific Hydrology, Bulletin, vol. 19, p. 45-5~.
possible to determine easily if water
is undersaturated
respect to calcite
when the calcium and bicarbonateacmeasured.
The graph is designed for water at 250 C.
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